In a further article (Wright, Watson, Morley, Appleton, and Marks, 1973) we report an increased incidence of dividing crypt epithelial cells in the flat avillous mucosa of untreated glutensensitive enteropathy, so confirming earlier reports (Padykula, Strauss, Ladman, and Gardner, 1961; Yardley, Bayless, Norton, and Hendrix, 1962) . On the basis of such findings the crypt cells in glutensensitive enteropathy have usually been supposed to have a shortened intermitotic or cell cycle time. But Winawer and Lipkin (1971) have 
Materials and Methods
The full experimental procedure was explained in detail to the four subjects before informed consent was obtained. Two procedures, both employing the metaphase-arresting properties of vincristine (Oncovin, Lilly), were used to measure Te and tm in these four patients.
Patient A was a male aged 61, with a clinical diagnosis of rosacea and leg ulceration resulting from stasis.
Patient B was a male aged 37 who had suffered from dermatitis herpetiformis for over 10 years, and who had recently presented with a megaloblastic anaemia due to folic acid deficiency. He had been treated with Dapsone and had been eating a normal diet.
On day 1 at 13.50 hr a peroral biopsy was taken from the duodenojejunal region of each patient using a modified Crosby capsule. All biopsies were orientated under the stereomicroscope and spread on glass, fixed in 10 % neutral buffered formalin, and postfixed in Camoy's solution. The tissue was wax embedded, and serial sections were cut at a thickness of 3 um and stained with Harris's haematoxylin. The counting techniques used for analysis of the biopsies from patients A and B are described in a further paper (Wright et al, 1973) . In patients C and D, at least 3000 crypt nuclei were counted in each biopsy. Only optimally sectioned crypts, ie, those with the base, middle, and mouth present in the plane of section, were analysed.
Results and Interpretation
In patient A both biopsies showed only finger-and narrow leaf-shaped villi, while histological examination showed no notable abnormality. Patient B had a 'flat' mucosa with a cobblestone appearance in both samples and the histological appearances were characteristic of untreated gluten-sensitive enteropathy.
The cytokinetic data are summarized in the table. The native or resting mitotic index (Im(o)), obtained on day 1 in each case, was 2.36 % in patient A and 5-09 % in patient B (p < 0.001). In these biopsies all phases of mitosis were counted. In the biopsies after vincristine taken after 2.5 hr in each case, these values were raised to 7.75 % and 14.81 % respectively. In these samples no anaphases or telophases were seen and metaphase arrest was concluded to be complete. Only prophases and metaphases were therefore counted. Degeneration of arrested metaphases was not encountered (Aherne and Camplejohn, 1972) , probably as a consequence of the short arrest period. (2) where t is the period of metaphase or stathmokinetic arrest, in each case 2-5 hours. From this equation the mitotic duration in patient A was 1.09 hr and in patient B, 1.31 hr (p > 0.05). It cannot be stated therefore that there is a real increase in tm.
The cell cycle time can now be calculated from equation 1. In this calculation it is necessary to incorporate Tannocl's constant (Tannock, 1967) , a factor by which Im must be multiplied to compensate for the spatial distribution of mitoses and interphase small intestinal mucosal cells; this is because mitotic cells move towards the crypt axis, and would therefore be counted preferentially in sections of the crypt. Measured by the method of Tannock (1967) the constant was 0.71 in patient A and 0-72 in patient B.
Now the apparent cell cycle time (Tc(a)) is the cell cycle time if all the crypt cells are proliferating, ie, if the growth fraction or proliferating population is equal to 1. Tc(a) was accordingly found to be 64 hr in patient A and 36 hr in patient B (p < 0-001). The growth fraction can be approximately determined from mitotic index distribution curves (Wright et al, 1973) and was found to be 0.83 in patient A and 0.61 in patient B. As noted elsewhere (Wright et al, 1973) these are maximum values for the growth fraction. Such estimates of the proliferating population can be used to modify the mitotic index, so that it deals only with the crypt cells actually dividing, by substituting in the expression The use of equation 2 to calculate tm assumes not only that vincristine exerts its stathmokinetic effect immediately upon injection, but also that linear accumulation of metaphases occurs thereafter. These assumptions were investigated in patients C and D using the multiple biopsy technique.
In patient C 11 serial biopsies were obtained over a period of 150 minutes. Stereomicroscopy showed in all specimens a predominance of finger-and narrow leaf-shaped villi, with a small minority of broader leaves. Histological examination showed no abnormality. In patient D nine serial biopsies were obtained over a period of 105 minutes. All specimens showed a flat mucosa on stereomicroscopy, and the appear- Trier and Browning (1970) , employing an elegant in-vitro technique using tritiated thymidine, reported increased labelling indices and cell migration rates in flat mucosacompared with control villous mucosae. Combined with the present observation of a markedly decreased cell cycle time, the existence of a hyperproductive mucosal state in untreated glutensensitive enteropathy (Booth, 1970) can be regarded as proven.
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